Few would dispute that information and communications technologies can effectively "prime the pump" of a nation's economy. 
that in middle 2003 the top market penetration for member nations occurred in: Korea, Canada, Iceland, Denmark and Belgium with the United States ranked tenth. 9 One might infer that comparatively poor telecommunications infrastructure development in the United States and in other developed economies would adversely affect overall ICT development and global marketplace success. Indeed some stakeholder seeking more aggressive governmental support and regulatory relief in the United States claim that the nation collectively has forgone billions in lost business revenues and productivity gains. 10 These assertions make sense in light of the view that national and private investments in ICT have a multiplier effect by accruing dividends far greater than simple recoupment of costs.
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Aside from the obvious geographical and demographic advantages accruing to small nations with large urban populations, broadband telecommunications network development has become a national priority for many nations. Governments in many developed and developing 
Why ICT Incubation Matters
Both developed and developing nations recognize that ICT provides an effective opportunity to improve national living standards through enhancement of productivity. 13 Few would dispute that telecommunications and information processing technologies serve as powerful agents for economic and social development by improving access to information, enhancing trade in commodities and services, reducing costs and achieving efficiency gains:
ICT can help enhance the working of markets and reduce transaction and coordination costs within and across organizations. This is of particular relevance to developing countries where transaction costs are very high because of logistical problems. ICT applications can enable improvements in productivity and quality in a number of sectors . . . such as agriculture, manufacturing, infrastructure, public administration, and services such as finance, trade, distribution, marketing, education and health.
14 Nations must continually improve ICT innovation, incubation and exploitation, because an increasingly integrated global economy can quickly convert a nation's comparative advantages into disadvantages. ICT provides developing nations with greater opportunities to ascend a technology development learning curve through technology transfer. While ICT might first only generate threats to employment in developed nations through outsourcing, it might subsequently jeopardize wealth generation as emerging nations establish their own research and development prowess. When developing nations wean themselves of dependency on developed nation's patents and innovations the upside revenue generating opportunities become more contestable among all nations.
For example, China has quickly evolved from providing cheap labor for the assembly of cellular radiotelephones to a nation that can challenge developed nations on the intellectual property and standards embedded in next generation handsets. In the span of a few years
Chinese companies have increased the amount of value they contribute to a product and in turn the finance returns accruing for such effort. Chinese mobile telephone manufacturers initially assembled handsets for sale in country. Soon these companies provided world class quality assurance, in addition to cheap labor, so that their assembled handsets rivaled anything offered in the global marketplace. Not content with low margin assembly work, some manufacturers have collaborated with the Chinese government, technology parks and universities to develop the intellectual property needed for next generation transmission standards in mobile telephones. In short order Chinese companies have migrated from ICT original equipment manufacturers for other companies, to ICT royalty paying ventures marketing their own equipment, to ICT innovators possible soon to seek royalty payments from other manufacturers. 15 ICT development presents both challenges and opportunities to all nations. Developing nations no longer face the inevitability of having to organize their economies solely for the benefit of developed countries that provide the market demand for cheaply produced products.
Developed nations no longer can consider technology transfer as largely a one-sided transaction that expands market penetration without risk of lost markets in the future.
The Role of Government in ICT Incubation
Regardless of political and economic philosophy, national governments have significant 2) Knowledge intensity-the region has achieved a critical mass of ideas for new products, services, markets and business models. Silicon Valley serves as a magnet for entrepreneurs, educators, venture capitalists and people with vision.
3) A high quality and mobile work force-talented, educated and motivated people seek to make a home and a fortune in the region.
4)
Results-oriented meritocracy-talent and ability accrue rewards in Silicon Valley without regard to race, ethnicity and age.
5)
A climate that rewards risk-taking and tolerates failure-the region supports a high risk/high reward calculus, but also makes it possible for entrepreneurs who have experienced failure to regroup and try again.
6)
Open business environment-the region supports robust competition, but also knowledge sharing. This win/win environment results from the frequent formal and informal interactions among people with similar interests and objectives. Networking and relationships matter as much as technological innovations.
7)
Universities and research institutes that interact with industry-major universities like Stanford foster exchanges among academics and entrepreneurs.
8)
Collaborations among business, government and nonprofit organizations-the region houses universities, trade associations, labor councils, service organizations and companies al of which collaborate and network with an eye toward a successful future.
9)
High quality of life-despite traffic congestions, soaring housing prices, relentless pace of work and recent power outages, Silicon Valley offers proximity to open spaces and urban amenities.
10)
Specialized business infrastructure-the region provides access to specialists needed for economic development including consultants, lawyers, venture capitalists and executive recruiters.
ICT incubation in the United States has achieved great success, in part thanks to largely underemphasized governmental involvement. One should not discount the effect of early government financial involvement coupled with an ongoing financial benefits accrued through favorable tax treatment and other financial incentives, e.g., tax holidays, revenue repatriation, infrastructure improvements and favorable immigration policies.
ICT Development Failures in the United States
The fact that the United States lags significantly in broadband infrastructure development provides a stark contrast to the success story outlined above. The Telecommunications Act of 1996 did not stimulate the development of viable local exchange service competition and the upgrading of local networks to provide broadband, high speed data services. 20 The Bell Operating Companies refused to make the necessary investments based on the view that they should not have to continue subsidizing competition, particularly in light of the fact that many new competitors did not appear inclined ever to migrate from reselling
Bell network capacity to building and operating their own local facilities.
Additionally both incumbents and newcomers suffered heavy financial losses as a result of severe reversal in the markets for anything relating to the Internet. The bursting of the dotcom bubble shifted investor sentiment from irrational exuberance to extraordinary pessimism.
Investment bankers quickly moved from supporting acquisition of market share to requiring evidence of near term profitability thereby making capital investment contingent on largely unachievable results.
The proliferation of operating standards, particularly in wireless services, has fragmented developing markets and made it difficult for any one company or technology to reach a critical mass. Consensus on operating standards can occur as a result of government stewardship, market forces or stakeholder collaboration. In the United States none of the three options has occurred resulting in slower rollout of technologies and adoption by consumers.
The combination of market downturn, legislation failure and lack of consensus on operating standards has removed much of the incentives for risk taking and investment even as 
Best Practices in ICT Development
Nations as diverse as Canada, Japan and Korea provide insights on how to achieve maximum success in ICT development and what roles governments can effectively assume. Additionally one cannot underestimate the impact of attitudes toward ICT and the extent to which entrepreneurs will take risks to provide services offering clearly better consumer benefits. A culture favoring education, speedy resolution of problems and risk taking favors ICT development, because consumers more readily will embrace technologies that provide tangible improvements. The push of new technologies meets an equally aggressive demand pull.
Acquired Comparative Advantages
Indigenous comparative advantages cannot reliably propel a nation into ICT development supremacy, nor do the identified factors help explain why some nations excel while others falter.
Acquired comparative advantages result from concerted efforts by the public and private sector to achieve ICT development with an eye toward fostering improvements in the quality of life, individual wealth and national economic development. 24 The best advantages result when governments effectively calibrate the scope of intervention to the degree of market stimulation required and the extent to which ICT development would not occur but for government subsidization, demand aggregation, and sponsored pilot projects.
Government Vision, Strategy and Stewardship
The acquisition of comparative advantages in ICT development appears impossible without some degree of government involvement. success and what steps they should take to achieve those outcomes.
Canadian Government Efforts
The Canadian government also launched a series of early ICT development initiatives articulated in the 1990s. 25 The Ministry of Industry articulated a strategy to make Canada the most connected country in the world 26 and to achieve ICT development primarily through the promotion of on-line access, developing ICT-intensive, "smart communities," creating incentives for the creation of indigenous content for transmission via the Internet, expediting electronic commerce and delivering electronic government services. 27 In 2001 a National Broadband
Taskforce specified a strategy for achieving ubiquitous access to broadband networks and services by 2005. 28 Specifically the Task Force established several access priorities including the view that all communities, including small businesses and residential users, should have
Internet access at throughput speeds in excess of 1.5 megabits per second, rural access rates
should not exceed urban rates, and the local broadband infrastructure should extent to schools, public libraries and other public access points.
The Task Force identified two funding vehicles for achieving these goals:
1) a top-down infrastructure government support model that creates broadband network and service investment incentives; and 2) a bottom-up "community aggregator model" where government funded pilot programs and the delivery of electronic government services helps stimulate the generation of sufficient demand to use existing network capacity and stimulate the construction of new facilities.
Korean Government Efforts
The Korean government articulated an action plan in 1997, entitled Cyber Korea 21 29 when the Ministry of Information and Communications articulated a vision of a "knowledgebased economy" where every citizen would have access to a personal computer, the government would expedite development of an information infrastructure and all stakeholders in ICT would work together 30 to increase productivity, employment and exports. 31 The Korean government recognized that the scale and ambitiousness of such a vision would require several types of initiatives and financial inducements 32 including:
Efforts by regulatory authorities to encourage infrastructure investment by incumbents and market entrants 33 ;
Regulatory parity among operators with an eye toward promoting facilities-based competition, but also market entry by operators who might need to access some facilities of the incumbent;
Direct underwriting, loans, favorable tax treatment, and other types of financial support for construction of new high capacity backbone digital, broadband networks;
Financial support for research, development and technology demonstration projects;
Subsidies for purchase of personal computers by low income citizens;
Promoting digital literacy including the ability to use information technologies for interacting with government and for acquiring information, communications and entertainment services;
Supporting electronic government, education, e-commerce, 34 healthcare and other types of ICT-mediated services.
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Japanese Government Efforts
Japan developed a high level national information "e-Japan" strategy in 2001 with ambitious goals addressing infrastructure, human resources, e-commerce, e-government and network security. 36 Perhaps smarting from less robust development than nearby Korea, Japan expedited the development of the world's most advanced telecommunications and information networks, blending private and public sector initiatives. 37 The e-Japan strategy triggered the development of 220 separate projects in its first year and achieved the goal of linking 30 million households to high speed Internet access options. 38 Today Japanese residential consumers have the highest throughput speeds and the lowest per megabit cost.
Regulatory Initiatives
Perhaps the key regulatory initiative pursued by nations such as, Canada, Korea and Japan lies in effectively changing the regulatory climate without triggering costly and protracted litigation like that which has thwarted progress in the United States. Nations can use regulatory change to promote facilities-based and resale competition through incremental deregulation of the sector, liberalization of rules affecting incumbent carriers and mandating cost-based and compulsory access to the incumbent carrier's switches and transmission capacity at fair and compensatory rates. Progressive tax policies, including investment tax credit further stimulate incentives to invest in ICT infrastructure.
National regulatory authorities have to find a way to create incentives for incumbents and newcomers alike to invest in infrastructure needed to provide high speed, broadband data services. The key driver for such investment lies in the development of sustainable competition with a multiplicity of operators in each of the technologies providing broadband services now or prospectively, viz., wireline telephony operators first using embedded copper and later using fiber optic facilities, wireless operators and cable television ventures. As a result of competition in conventional voice telephone services, incumbents typically face declining margins and the potential for commodity pricing, i.e., limited ability to differentiate their telephone service from that offered by other carriers. Faced with such competitive necessity it follows that incumbent would have to diversify services and pursue new profit centers including value added network, wireless and data services. 
Demand Side Stimulation: Promoting Digital Literacy, Aggregating Demand and Delivering E-Government Services
Best practices includes efforts by national governments to stimulate and aggregate demand primarily by offering citizens better ways to acquire government, education and health services. While youthful video gamers needed no inducement to appreciate the benefits on high speed, online access, others grew to appreciate the time saving and productivity enhancements available from broadband services. For example, high speed data networks make it possible for remote communities to secure medical consultations between local nurses and doctors based at urban teaching hospitals, as well as quick transmission of X-ray images. E-learning possibilities include high speed access to data bases, multi-media learning tools, video conferencing with teachers in a virtual classroom environment.
New Challenges to Developed Nations
Developed nations such as Germany and the United States increasingly have to rely on ICT markets to accrue competitive advantages that generate wealth and support high existing standards of living. These nations no longer can simply assume that developing nations will serve as largely untapped markets, or as low cost assemblers and manufacturers of goods using intellectual property created in developed nations. For developed nations ICT development generates new risks and insecurity no only in light of employment losses due to outscourcing, but also because ICT incubation in developing nations helps them become innovators as well as low cost assemblers.
Developing nations such as China have already established themselves as least cost manufacturers using the intellectual property created elsewhere. ICT incubation for some developing nations provides the opportunity to become more than technology licensees and copiers. For developed nations to maintain their comparative advantage in ICT, they must continually prime the pump through research and entrepreneurship. As never before ICT incubation provides upside opportunities for all nations. "ICT is an integral component of every sector in the New Zealand economy -working behind the scenes as an 'enabler' -and is also a major sector in its own right. . . . The information and communications technology sector:
END NOTES
• makes a significant contribution to export growth • can have a multiplier effect across other sectors • can transform business and operational processes • lifts productivity • improves health and education outcomes • has the potential to add exceptional value to New Zealand's traditional industries." New Zealand Trade and Enterprise, ICT: growing our high-tech advantage, web site, available at: http://www.nzte.govt.nz/section/11757.aspx. "Well-targeted ICT interventions in five key interrelated areas can play a crucial role in igniting and sustaining this development dynamic by creating the necessary conditions to achieve critical mass and to reach the thresholds required for significant multiplier effects and increasing returns to scale." Creating a Development Dynamic, Final Report of the Digital Opportunity Initiative, Section 4, Conclusions (2001), available at: http://www.opt-init.org/framework/pages/title.html. 
